Abstract -Nests of Centris vittata were obtained from trap-nests at Santa Carlota Farm, Cajuru, SP, Brazil. The bees nested in bamboo canes ranging from 8.5 to 24.7 cm in length and from 0.9 to 1.9 cm in diameter. The bees constructed their nests with a mixture of soil and an oily substance. Completed nests had 1-8 urn-shaped cells arranged in a linear series, separated by a space filled with loose soil. The nest plugs resembled the bottoms of cells and were externally covered with an oily material. In some cases they were also covered with an another yellowish, sticky substance of unknown origin. The innermost cells of the nests produced females and the outermost cells males, resulting in proterandry. Females were significantly larger than males, and no dimorphism in males was found. Nests were parasitized by the megachilid bee, Coelioxys sp., the bombyliid fly, Anthrax sp. and by meloid beetles. C. vittata nested exclusively in the hot and wet season (September-April), producing at least two generations. &copy; Inra/DIB/AGIB/Elsevier, Paris nesting biology / trap-nest / Centris vittata / Apidae / Brazil
INTRODUCTION
Studies of Centris sp. bee nesting habits show that species of most subgenera excavate nests in the ground. Those of the subgenera Hemisiella, Heterocentris and Xanthemisia construct nests in existing holes [10, 11, 16, 17, 18] . Information on nesting biology is available for several nest-excavating species [1, 3, 5, 6, 8, 10, 11, 17, 33, [40] [41] [42] [43] . However, the literature on this topic for species that nest in pre-existing cavities remains limited. Bertoni [4] reported finding hundreds of nests of Centris (Hemisiella) lanipes in mud walls of a house. VeseyFitzGerald [39] found Centris (Hetcrocentris) labrosa and Centris (Heterocentris) analis nesting in old Sceliphron cells. Michener and Lange [29] described C. lanipes nests that were constructed in old beetle borings in logs and wooden buildings. Batra and Schuster [3] related that females of Centris (Hemisiella) transversa nested most often in old exposed bee cells in earth banks, but they also facultatively constructed new horizontal burrows. Parker [30] and Linsley et al. [28] reported C. analis nesting in old cells of Melitoma. Kimsey [26] observed C. labrosa nesting in the holes of a dead tree. Jayasingh and Freeman [23] obtained three nests of Centris (Hemisiella) crassipes from trap-nests in Jamaica. Utilizing trapnests, Frankie et al. [16, 18] studied the preferred nesting habitats of Hemisiella and Heterocentris species in the Costa Rican dry forest. Although these authors have obtained nests of two Hemisiella species and four Heterocentris species, they provided no detailed description of the nests. Heithaus [20] and Frankie et al. [15, 17] reported information on seasonal nesting periods.
In this paper we present information obtained from trap-nests on the nesting biology and seasonal abundance of Centris (Hemisiella) vittata, a widespread species throughout South and Central America [34] .
MATERIALS AND METHODS

Study site
The study was Frankie et al. [16, 18] studying the preferred nesting habitats of Centris species that utilize pre-existing holes, reported that each species prefers a certain size entrance hole and that C. vittata nested in the largest diameter traps (11 mm). In our study, however, 84.4 % of nests were established in traps with diameters larger than 11 mm. This suggests that traps 11 mm in diameter are inappropriate for studies focused on this species, at least for the sites sampled here.
The mixture of soil and oily material used by C. vittata as nest construction material, as observed by Pereira [32] , may be a characteristic of Hemisiella species. Females of C. nitida, C. trigonoides and C. vittata captured after having collected soil contained a mixture of oil plus soil on their legs [44] . Moreover, analysis of soil found around and between the cells of C. nitida yielded a thin layer chromatography pattern nearly identical to Byrsonima crassifolia oil, a Malpighiaceae species visited by Centris to collect oil [45] . The composition of the oil from B. crassifolia consists primarily of monoand di-glycerides along with some tri-glycerides and free fatty acids [46] .
As in other cavity nesters, the cell arrangement in nests of Hemisiella, Heterocentris and Xanthemisia species depends upon spatial limitations of the cavity [10] . Thus, the pattern of cell arrangement in nests of C. vittata followed the configuration of trap-nests used in this study. A similar pattern was found in a nest of C. lanipes constructed in an old hole made by wood boring Coleoptera [29] . In contrast, cell arrangements in C. autrani [21] , C. aethyctera [40] and C. inermis [10] [8] , the structure of the outer surface of the cell cap of C. vittata did not show any passageways connecting the cell lumen with the exterior; this seems to occur also in C. (Hemisiella) nigriventris [25] , C. (Melanocentris) furcata and C. (Paracentris) autrani [21] and C. (Hemisiella) lanipes [29] since no reference to a particular structure was provided by those authors. Thus, the absence of a passageway connecting the cell lumen with the exterior is a characteristic found in species belonging to several subgenera.
As related by Vinson et al. [45] and as observed in this study, the plug of C. vittata nests resembled a partial cell, and it was covered externally with oily material. Although such covering of the nest plug has not been observed in C. (Hemisiella) trigonoides [16] , this trait is shared by several species of two subgenera: C. nitida [45] , C. tarsata (Garófalo et al., unpubl. data), two additional Hemisiella species, and C. bicornuta [16] and C. analis [16, 24] [6, 8, 10, 11, 33, 40, 43] . In contrast, the presence of faeces between the two layers of the membrane of the cocoon was only observed in C. flavofasciata [43] and C. collaris [6] .
What is known of the number of cells in nests of Hemisiella species indicates that there are one to eight cells in C. lanipes [29] , from one to five cells in C. transversa [3] , from two to six cells in C. trigonoides and from one to three cells in C. vittata [45] . These figures are not very different from those observed in this study, although 29 .1 % of nests contained more cells than those reported for C. vittata by Vinson et al. [45] . Krombein [27] also nesting in trap-nests. This was also observed by Jesus [24] in nests of C. analis established in trap-nests.
Although some hypotheses have been proposed to explain this fact [22] , the factors determining the distribution of the sexes within the nests are unknown [9] . In C. vittata nests, the males emerge before females, facilitated by the spatial arrangement of the sexes. This pattern of emergence was also reported for C. pallida [2] , C. caesalpinae [33] and C. fuscata [6] , all nest-excavating species that construct one cell at the end of each brood tunnel.
Dimorphism in males, as found in C. pallida [2] , C. inermis [10] , C. flavifrons [34] , C. flavofasciata [7] and C. caesalpinae [33] , was not observed in C. vittata. In this species, as in C. mixta [38] , the males were significantly smaller than the females with very little overlap in their respective size ranges.
Coelioxys, Anthrax and meloid beetles were the insect parasites associated with the nests of C. vittata. Although Coelioxys and meloid beetles parasitized nests in both study sites, they differed spatially in their intensity of attack. At SS, the nests were attacked most often by Coelioxys (79.2 % of total parasitism), whereas nests at IS were more frequently parasitized by meloid beetles (77.3 % of total parasitism). Spatial variation in intensity of parasitism by nest associates, as observed in this study, has been reported in other studies of aculeate Hymenoptera (e.g. [12, 13, 36, 31, 37] ).
Nesting activities by C. vittata occurred exclusively in the hot and wet season. This activity pattern differs from that observed in Costa Rica where Centris bees generally nest during most of the dry season (January-May) [15, 20] . C. vittata, in particular, seems to nest primarily from late January through March [ 17] . The 
